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1. 从东海海域赤潮高发区分离并筛选得到 3 株能杀死塔玛亚历山大藻的海
洋细菌，经鉴定分属于 Joostella 属, 交替单胞菌属（Alteromonas）, 盐单胞菌属
（Halomonas），其中 Joostella 属是拟杆菌门（Bacteroidetes），黄杆菌科
（Flavobacteriaceae）2008 年发现的新成员。因此，菌株 DH77-1 也是 Joostella
属首次发现的杀藻细菌。 
























4. 以杀藻活性为导向从菌株 Joostella sp. DH77-1 发酵液的提取物中分离纯
化杀藻化合物，初步确定其分子量约为 125.88，近一步的纯化鉴定工作仍在进行
中。 



















Harmful algal blooms （HABs） is a serious global marine disaster. It causes a 
series of ecological, resource, environmental problem and major economic losses. The 
apparent increasing occurrence of HABs throughout the world has led to extensive 
researches to mitigate the blooms. As a result, some management strategies have been 
developed. Outbreak and termination of HABs in marine environment was affected by 
physical and chemical factors, and biological factors as well. In the factors that 
regulate the red tide dynamics, algal-bacterial interactions are increasingly cited as 
potentially regulators in the sense of both decreasing and developing algal blooms. 
This gave us the suggestions that these algicidal bacteria may play a major role in 
controlling HABs dynamics, specifically near the end of the blooms. 
In this research, we chose the typic toxic dinoflagellate Alexandrium tamarense 
as the main study algal strain. Three strains of marine bacteria with algicidal activity 
against A. tamarense were isolated from Donghai. Physiological and biochemical 
characterization, 16s rRNA based identification, algicidal mode and algicidal 
specificity of the bacteria were carried out in this study. The basic characteristics of 
the bacterial filtrate of the 3 strains of marine algicidal bacteria against A. tamarense 
were studied. According to the activity-guided bioassay, the algicidal compound from 
Joostella sp. DH77-1 was isolated and identified. The study of the physiological 
response of algal cells after exposure to the algicidal substances from Joostella sp. 
DH77-1 was also implemented to reveal algicidal mechanism. The main results were 
as follows:  
1.  Three strains of marine bacteria with algicidal activity against A. tamarense 
were isolated from Donghai waters. These algicidal bacteria were identified as 
Joostella. Sp DH77-1, Alteromonas sp. DH46, and Halomonas sp. DHQ19 by 
sequence analysis of 16S rRNA gene. Joostella is the new member of Bacteroidetes，
Flavobacteriaceae, which was discoverd in 2008. So it’s the first record that strains of 















2.  Joostella. sp DH77-1 killed the A. tamarense by indirect attack. Alteromonas 
sp. DH46 and Halomonas sp. DHQ19 killed the A. tamarense by both direct and 
indirect attack It is the first record that strains of Halomonas were reported with 
algicidal activity by direct attack. The algicidal specificity results indicated that the 
bacteria showed specificity to some extent. 
3.  Some physical and chemical characteristics of the algicidal substances of the 
3 strains of algicidal bacteria were tested, including temperature, repeated frozen and 
thawn, pH, UV radiation, dialysis, lead salt and organic solvent treatment. The results 
showed that the algicidal substances produced by the 3 strains were heat tolerant, 
stable at pH 11 and pH 3. They were also stable after ultraviolet radiation and lead salt 
treatment. But the algicidal activity decreased after freezing and thawing. The results 
of dialysis and organic solvent treatment suggested that the algicidal compounds 
might be low molecular weight and had relative high polarity. The algicidal activity of 
lyophilized powder showed no obvious decrease compared to those of fresh filtrate. 
So it’s viable to store them as lyophilized powder. Lyophilized powder can also used 
to explore the environment-safe algicidal preparation. 
4. The bacterial filtrate of Joostella. sp DH77-1 was extracted by solvents 
including chloroform, ethyl acetate successively. The algicidal activity of 
corresponding two polarity fractions was compared. And the more safe ethyl acetate 
fraction with high activity was chosen for the further isolation by using the 
activity-guided bioassay. We initially determined the molecular weight of it about 
125.88. The further identification is in progress. 
5. The physiological response of algal cells after exposure to the algicidal 
substances from Joostella. sp DH77-1 were as follows: antioxidant system of A. 
tamarense responded positively to self-defense; total protein content decreased 
significantly; enzymes SOD and POD content increased extraordinaryly; MDA 
content in algal cells increased outstandingly, which indicated serious lipid 
peroxidation of the tested algae occurred; photosynthetic pigment content decreased; 
Algal cells nucleic acid leaked seriously. 
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